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#2JM ^2-3 #3 «o V ^, #2JM *>S~£ ^ €31*1 *fl 

^^r, HH^ ^"^l -fSjS) ^o] A^Sl^ ^-f tfl-g-^: JUtfl 

ofl 7]^sfjl, <$7] 1^1 ^^<^1 71^-^ C-flojE^ ^-S^ A ^ ApJ- ^ojjofl 71-itSHz- #7}] 

£}-, ^-7] 1^ ^^ofl 7 )^.^ cflolE-l 1-^21 ^^o] iL^S^ ^ -f ^-§~i: #7l Ei 

<3^H ^^Jl, ^71 ULtfl <$<Xo\] 7}^ £\)o)B\ A}^ ^7} ^^^^ 

£ 3 
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•g-eflAl tifl2.el « 0 >^ {Flash memory management method} 

[51^ ^] 

£ l£r #5fl^l *fl5LS] ^ Al^eflo^ 3]*^ ^^7] ^ ?T 51^ , 

51 2b^r #2fl 7l#ofl 4a ^ A pj- ^ol^--g- ^AltV 51^, 

£. 3£- ^ s.^ofl of 5}- #2fl^l ^12.21* ^^^}7l 51^, 

£ 4a^ 51 4b^r 51 3^1 SLAl^ ^sflA] uflsiEH^ v)\o)b] 7$*\ ^§>7l ^tr 

51 5^ ApJ-Eflojl-^- £A]*V 

£ 6a^ 51 6b^r 51 3«\} *fl51sHl AVtf^MM: 7m*Rr ^-^J-gr 

7} #tr 51^, 

51 7^: t^^l *r^- #2fl^l ^51Sl^ el] ol Ei 1- g}^ 2^-8; M"^xfl^ *#51, 
51 8-£- Ur€- l-efl^l ^12. e)^ HH^I* ^ JL#51, 

51 9^ £ cfs. s-^H] afe} s.EflAl nfls.^ p}2.51» ^§sM ?1tt M" 

51 10a^ 51 lObfe 4^- s^ofl 42]. fsflAl pfl5LB^ ^>5L51«-^§Sr^7l ^ 

tr HI 51^ 2} ^ 51 a] ^ 51^, 
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£ llaSf 5. llb^r Cfs. Ji-^ofl m-eq- #HflA] nflS.?^ a>S5Ll- ^§5^}7l 

^tb ^2-2^ B»-g; HAltV 2<3, 

£ 13aS} £ 13b^r JEcfS- ^ofl 4^ #2-1^ 31 <y ^-g; ^<5>7l 

5L 14^ £ 2Lcf^- ^-^Hl #eiiEi «o V lHH 4^-1: ^ M" 

* ^tb ^-^^ ^ * 

300 : l-Bfl^l ^112-51 310 : ^i^l 1"^ 
320 : a}^- 330 : cflo]^ ^ 

340 : Stfl <^<*| 500 : Efl o] 

1100 : v}3-5. Jg^s}- 

<2i> a. i^o. ^eflA] ^s.^ ^ ti 0 >^ t ^BflX| nfls.^ p>s.£ ^^5)- y o v ^ , ^ #efl^l ^1 

<22> * S-SflAl Tflf^ -acfl A >^ ^ * 

<23> s-eflA] ^71^ o.s. ^7-]^- 7}^ ^3 *fl5- 

44-6 



102^020044301 #^ 2003/12/1 

iL€^Kr x]iJ|ji ^ s)e ^4€ 4*114, PDA, MP3 #3H4 -f" ^4-§- 

<24> #SflA) uflS.el7> 7^4 4^ "112^4 3711 4€- ^ ^12-^ 3MtH4 ^o) #7)*\ 

^7] 4^4 HSZL^ 4^25 4€43(non-atomic)ol4 : b ^°14. 2b7l 44°H4 #314 
^12.^5] Zj- 1^1 &# 7>44. ^4^, ^4 44^1 3H4* 4^- 44 4*11 444 

til hi- H4 02s. 4^ 3£ 4^44, 44 Oils. 4^4 is. 4 #4^ ^ #4 

^44. 44*1, ^34 444 4°14» «i^sr>7l 444^r Sfl^- 5E44^r 44^4 

*\}3-?l #&)# 443 ^4 44* 4*1 IS 7fl^7ls)- 4 4^-°fl°> 4S. 71^-^" ^ $14. 
<25> 5%C£ A]^$o] #^1 44 4^# °l-g-44 $>J1 #eflAl nflS.^ #4 

1- <>l-g-4^ ^7l ^-4 ^-4^ 44 a}^H1 ^4 42el^r 44^ ^ $1^-4, °1 3 4 
^-f #314 ^2-^ *&^4 wi^^>^o] s-^ofl 7l<?l*Rr ^}7} ^344. 4, ^44 4*14 
4°14* 4^4?1 4*11 ^12^ ^l^s ^44^ A fls^ dH4# 4^-471 

4°fl 2^-7} 4^4^ 73-f 4# ^l2Sl #eH£r 71^4 3HEiS- 444*1 ^Jl 4S.£ cflol 
42. 7lS.£l^ ol^l ^o_^ 4^ 4€- E«44* 7V44 44. ^4, ol<4 ^o. til^^ & 

4^1 7l<y*Kr 44£r 71^4 44 4^°1 4*144 ^44. 
<26> 444, 44 4^°1 #44 42e)l- 42 4^34 4-& #^ 4*1 s 444 *r 4 

JE^- -i-e}# 444^ iSH?!H°J #314 44 4#(FTL:Flash Translation Layer)^ ^ 

44. °14 4°1 #314 44 4 #-8: ^44^r #314 ^12^ 44 4^J4 4#(100)°1 2 

l°fl 7fl ^^5. 24 44. 
<27> ^ 4^(110)4 ^o^B^ 444 fe^4 4*14 44 ^ #314 44 Til 

(120)^1 4^4^, #31^1 ^4 4#(i20)^r 4^ 4^^25.-^-4 ^334 4*H1 
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3l#(120H 2}-°^^ 3*H tfltb °l-8-*H 3«H^ =^ol^(i30)ofl7fl 

°l-8-*H ^2fl A l °flS.^(140)<^l 71^-^1 4«iH iM n^W. 
<28> s.^X\ iEE|(140)^ 1-^4 ^M^l^l 3IM*1^ 37l^ 

37l7> 16 ^SWl-olHolJl, 3.7l7> 512 «>°1B°J #2fl^l *ll2-^ 10247fl ^ 

^ A Ir^^r 327fl£l sfl^^lS. °H eflolE^ 7l^=- ^ *IM*1 

i&SHuL, ^71^ ^7^ 1-^ #35. °l^r-<H*l^. 

<29> ZLe-IM-, #5flA] liflSLBl^ -g-^ol Cfl^5l- #*fl*l 31f^l ^ 

<so> S. 2a°\] #efl 71^1 4€r #^1 *HH-E^ si^sH flr*. #sflA| nfls.^ 

(200Htt rfl o] Bl Sq- C-flolE-1 ^^7> 7>^m tflo^ol ^Sq^tfl ^H-g- 

o. s.^x\ v\]5L?]°\ ^ *H^H 1:1(210),... A>^-bH o]l-4(240) 

1- ^v)- ^71 3«fl^^ ^ £ 2b^l €3H ^12-^(200)^1 ^T^H 

#efl 7l#ofl <^}<*| #eflAl PflS-^l ^-g: *}7l 3*lH^ ^ #*ll 31 ^SH<>> 

<31> * #EflAl *fl3.E)<>) n>2.£ ^§3]- tij-^ * 
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<32> ^EflA] nflS-iMfe Z}- C-flolE^l- ^ flfe -fi-tbtt ^* 7>^cf. o] 

l-^oll ^71^ ±7] #7fl7> SHr^l, ^ $^7> ?} 

^ ol^O. S §o>^ig C-flolE^ 71 #°fl7> ^ 514. ^71^ ^ 2)^2} 

10^*1 41^1 lOO^^i ^o.^. *)l#p}t} nfsTfl ^*fl*lcK 

<33> 4^ M.^6\) t^flA^ ti>4^^ S ^7l^ ^7}- ^ ^ 4 

3 ^7} ^*&S\±r 7 j|- « 0 V^§>J1 ^o] jLiMl A>-g-S]^A-] d^S}-^ ^ £3} 

2] *r^-g- ^$^>7fl ^]A]7l^- dl^B^^ U >2.S « c V^ol ^o>SH #4- 



<34> 71^31 u> £ £ 3^5}- W 0 V^^- #EflAl DflS.Sl^l 2-^ 1-5]^ ^ 

<35> * S-SflA] DfliE] 2)-^ Aji^o] ^&\^&\ mL^\ ^ * 

<36> S-EflA] DflS.El Sj-^ Aj^Efl^A^ 7 1^£) 2|-<|H tfl ^ ^S^l ^7>^ <>}^.o] 

*\°\ tH}. 4^]me)M- FATCFile Allocation Table)^ ^e} t\]o)B\ ^ Si- 

ll no)t]°] ig^-i- SL^f- #5flA) 7]l#ol *fl^Kr ^7] 71^ oj-g-^^ H^^^ 

^BflS. 4^ t 2 -^^- 5a4. °14 ^ ^^Hfe H 

fe*>7l ^^-7> ^ 7flA]^>7l Ol^o^ Aj-BflS. 4^ °1 

Al^Eflo] til^^ S)-^ ZjA>S} Z>^- ^«8*>^1 ^Jl 

Al nfl£E|^ #E] ^» ol-g-§><^ 71^-SRr ^^ofl a] Ji^o] ^0^4. ttj-^ , 
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[^^l o] =Lji7}- 

<37> A c >7l^. ^-o. ^^-g- ^f>}7] ^W"^ l^l ^ 

iL^Sl^ ^lSLSl -g-^* ^A]7lJl Ali^ 71^ A] ^ cJ^Al?!^ #eflX| t>fl5_E] 
#SflAl nflSlE) ^71 « 0 >^, #2flAl uflS.^ g^7l « 0 >^, TflS.^* *fl^Rr 3 °1 ^ . 

-g-S]^^ -£7^51^ *H 3.^ ^^-i- ^^>7ll -fr*M7l3r l-eflA] Dfl2.5] P>S.£ ^ 

§3- #Hfl^l *}5L5i ^fl^Kr ^oicf. 

E] 2}-^ ^A}^, ^2flA] nflS&l S}-^ 7 i°14. 

<40> ^ 7 }9\- ^ f>m*}7) ^ 4ip3£r, #2^1 *fl5-3 ^ 

cH] il^A-], tflolE^ ^^oll 7 ]S.^ dHE-1 ^^ol iL^^^f ^-f *fl-g"* ^tfl ^ 

7]^Z>}JL, ^7} Srfl <3<*H] 71^ tl)o}B] A}^r A>Aj- <^ ofl 7 ] -I=-*Kr # 

Tjl^, ^7) Stfl <3<^1 7l^-€ l-^^l <£^°1 _£L^£]*r ^-f vfl-g-^T ^71 C-flo] 

E-) ^^ofl 7}^}J1, ^7} iRlfl ^^o]] 714^ CiHE-1 A >^ V ^* # 7 1 A H> V 

<41> ti ].^3l^>7fl^, ^7l A>Aj- Aj- 7 1 tfl o] E^ ^ 2\ ^ ^ ^S-O] . 
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<42> 5Ett, Wj-^-^^Tfl^, #7] C-flo]Ei vfl-g-^ JEtfl o§ cri ofl ^-l^Rr ^^1^ 

ifl-g~§- 1^ oJSjSj ^ofl 7l^-tb4. 

<43> SEtb, Wl-^^Tflfe, ^"71 cflolB] £^ ifl-g-°- t^o^ £8*6)1 7l^*Kr 

^-§"# ^7] t\]o]£\ £g}<£| fe&ll-^HiS^ £fl-§-*Rr dlolEi <$<^2) 7]^rf. 
< 44 > Jg- cfa S.^^, JEcfl y]^ ^}o]B\ ^^9] ^7j£j tfl-g-o] ^^TT 31 

o]Ei ^^4, <3<*H 7)^-51 tflolE^ ^7^^ ifl-g-o] 71^-Sl^ Htfl ^^4, 

ULtfl ojctfofl ofl O] B] ^^9] AfA 0 V 7}^ A># oj^-fr S^*Kr pflS-^ 

i±7) »^SL£.*\, #2flA] ufls.e)^ r-flojE^ -i:^ j£l^^l T^V^r ^l^, #7l ^ 

o\]*\ 4>7l 2i7} c-flolE^ 1-§H AH£ ^iLf ^^Hr ^Tflsh ^ A o v 7l ^: 

7] IL^€ rfl*> ^^-7> &JHa, ^-71 JScfl ^^<H1 ^71 4i7l jl^ £ 

E-) -1;^^- MJL, ^71 4^ ^71 C^olEi tfl^ ^ ^^-» 7l^Kr ^l^, 3 

^ ^4 ^-7] *7] JS.^ ^}o)B\ cflfl ^Po V ^i!7> 5^^, ^7l ^7] cfl o] &| 

^ o. Ao v 7] ^ojE^ <^^ofl ^JL, ^7} A y£ ^<*H ^fl*Kr #7l C-fl o] E^ 

<45> 3=t|~& Jj-^, Scfl ^^ofl 71^-^ tflojEi £eJ<Jj Lfl-g-ol 7l^-£]fe 

DflolEi <3<*-4-, Z\)o]ij cg^^ 7}^ ^olEl 1-^5] ifl-g-ol 71^-51^ Hcfl <^^4, ^ 

7} iEcfl ^«^ofl if-^ C-flolE^ 1-^^ A}^ 7>^1^ AH}- €^^1 ^12- 

3 ^71 ^O.^, l-2flA] ^S^ofl ciHEi ^71 ^.^^r i=l7fl<2K ^ A>^1- 

cg^oflA^ ^-71 $7} CflolE^ l-^oll AH]- ^ill- ^^1^-, ^4 ^-7] 

t^7l ^.^51 C-flojE^ Cfltlr ^^-7> ^O.^, #71 cflolE^ O.S^-Ei ^7) 7] A 
^€ cflolE] Sife ^711^, ^-7] A^J^ tflo]El l-^o)! cfl^- AH> ^§ ^. 
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7} 9X^, A oM ^7] jiltfl ^^-Ei ^7] $7) C-flolEi £3)4 <g±± 

<46> £ «V^^ O-J&HflA) uflJE.eJofl , ^t}] ^ ^ ofl 7]^& tf\ o] E-) 

^-f £^ cflo}Bl l-^o] 71^^- C-llolE-1 <3<*-4, ^-71 HHEi *H 7l 
^ C^olEi ^7$o] ^S)^ ^-f C-flolEi 1:^0] 71^-5)^ JuLcfl #7] 

olEi -i-^o] C-flolE] ^^ofl oflTT ^"71 r-flolEl ^-5^ A>^- ^£.7} ^5]^ 

<49> t£*V, wV^^Tfl^, ^"71 A>^ <3*j£. ^O} .S.^ o. i^V^ZL, Z| -M-S^ 

^ 3flol^^- S^H, *fll A>^- Eflol^ ^1 3)101^0]] 71^51^1, #7l *fllA> 

# Efloj^-^ ^^.o] t^S} A>^> Efl o] ^ 7\}2 2flol^o]l 71^-^^, #7l *fl 1 

-g-B^o] 3l)lol^7> S.^ 71^5)^ ^1 n A>Aj- Eflol^ *(|2 1-^^ ^1 ^ ^ ^-Hj-^t}. 

<so> ^ o) ^c)-^. JHJ£-, #eflA] tjflaEls] B>S-£# ^§5}-*Kr y J-^°ll &<H*1, 

7}^ 4i7]7> tfl o] Ei l-^^l ^7l^ 4i7l ^ 5)^] ^ 7l-H=-*Rr 

m&TllQ, #7l C-ljolE^ 1-^^ ^71 ^ ^ 2)^7]- ^ S^>^ ^7l ^ ±. 

A S)^r7> r-i ^ cflolEi l-^ oil- iE^m ^12^741^ if-^V^r ^^1^. 
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X2] A>-g-^o] ^-e) Ir^ol ^7fl<5}^ <#7] n<>}&\ Ir^s] ^^sq- #7l *lA}-g-^<?] §^ 

* ^-^o) S^>^ ^741^, ^A>-g-^o] l-^ol ^^fl^l &_o^ ^7l OlH 

E-| ^"71 ^7l^ i7| ^ S^J^T} ^ ^7l^ ^ ^ 

5]^# 7>7>]^ Ir^^f iH^Rr if-W. 

<52> SLtV, ti}BJ-^«5}7^ ; ^7} ^7l^ 4i7l Sl^^] ^t!r ^Ji^r 7]^q-. 

<53> ^- -t^ o| gccj-s fi^ i ^5flA] DflS.^S] ^S^Rr A^^l 91°] *\ , 3| °1 

E-l Ir^ol 7]^-^ #EflAl ^3.^4, Al^Bfl ^71^ ^717} ^«8^ HH 1 ^ ^-S^ ^7l 

^ ^7] ^ s\^6\] Q-sV ^iL7> 7l^Sl^ *>2.£ ^§5). E]^H* if^b ?H4. 

<54> w>3J-*]*}7fl^, ^-7} v\3.s. ^^s[ eliH^ *£H1 71-s-^t^-. 

<55> 5E^, W^^^Tfl^, #7l n>2.£ e]^S^l 71^ ^71^ ^71 7> 

C-flolEi ^7^ ^7} 4:^4 7^2] ^ofl ^ #713 ^ 3 

<56> JE^, W>^-3l^>7fl^, #7)*\ ^7\ ^ S\^7\ 4i^4 ^T^^r 

^71^ ±7] S\^7} 7}7£ ^ 1"34 51^4. 

<57> ^ ig^o} SE4€- ^H3£r, 4<S ^"34 FAT ^-t- i^Rr #2fl^l ^lS-e] 2}^ 

^ aj-^ofl &o^, Sf-^ <g^ofl 71^-^ #^^1 ;giL-I- FAT 71^-^ ^7114 

FAT <8^<*fl 71^-^ #Ei^Ei ^^ofl ^-71 Afls.^ #&|^EM ^ ^^.1- tiV<^^ ^^11: 
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<58> ^Cf^ S-^^r, #2fl.>M 7 3^1*Rr ^^fl S^I^H^ 

9] z]- feliEli cfl-§-^ oflH^-t FAT <aHBHl rflo^ <3<^H 7]^ sj-H 

Si Cf^- #S]iEi 7l^-*m #31^, #71 Cold^ HH^I 

°1 A^S]^ 7^-f AflS£ #5^3 Cnew<^l ?34l€ cflojE^ 7]^-^ QA^, %A FAT 
oflBHl^l #7l #e1^E^ Cold cfl^l #71 Afls.^ #&|^E| Cnew7> ^sqs.-^ ^7] #&| 

<59> tiV^-^Tflir, ^>7l Sj-^S] aJ^i^ ^^MSl <8 «H ^S-^ # 

<60> SE^ ; w >^-3}^-7ll^, ^"71 FAT °flB2H #ei^B] ^ J±3l 7l^ ^*}^ *L7}S. 

^^JL, ^"71 ^o]E^ <3<*^ #5^E"H J%<& cflclE^ 7 |S.^- 2:71.3. ^*33^r # 

31* 3 S^W. 

<61> ^tg o] 54a ^£r, T^jS-E) 4^ *1^H c>M , #e^Ei 

, -#7l ^B^Hl CflolE^ ^-^ofl 7 }3LQ s)-^ r^o. 3-e^Ei ^iL7} 7}^S\±z FAT ^ 

# if-^H, ^7) 4^ ^ #&|^e^ ifl-g-s} ^^01 a^s]^ ^-8- 

# Afl^o- s-e^Elofl 71^-^Jl, #7l FAT <3^H 7l^-€ ^ofl ^> 7 ] Afls.^- 

<62> ol*>, £ -*M|*1 -i^W. 
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<63> s. 3<H1 ^«ll ^ #211^1 v\)S.^ (300)2] ^X\s\o] oicf. s.^X\ v\]SL^\ 

(300)^ 4iEi ^^(310)3}-, ^Rb 1 -^ (320)2)-, ^ (330)4, 51^^(340)^: 

. £ 3*11 5L*\& «>4 Qo) ^EflAl nfl2.^7> n7fl3l ^SLS. ^5)^ ^ *2fl^l ^IS-^tt 
#^ol l7fl ^ , A}Aj- cg^o] 2 7fl ^ , Stfl ^ cd o] s7 fl ^ , <^ ^ o] n - s -3 

5]^ q}o)B\ c$°*<>) Wi^l* q-Bfvflfe 7jo.S C-flolBl <^£] 0«1 ^-E| Al^>o^ n - s -4 

«-<H, fesll:^ 0-& 1-Bll-^ 3<^1 tfl-g-^rf. 
<65> v>\^b\ ^(310)^ #51^ 0^1 ^1^1^, ^H> v <3 ^ , ^M^ ^ ^ , ^ 

^14 3.71 S ^l^*m 1-^1 (bad blockH #7>1]*Rr 

^ofl cfl tV ^if u>^E] 7l^-*H 3^*1 ti fl^]*V^ ^ Sil^. 

<66> a>a 0 v 0^020)^ 1^4 1- Ell-el 2«H 3*1«H Stfl ^^Hl ^7fl*>fe- 4 -a 

sH cfltV a>av 71 3H«- 71-^1 cf. £ 3^1 Ap c V ^-8: S^l*> 

<67> $)o]&\ <^^(330)4 511 ^(340)^ T5flolEl7> 71^-51^ <8^°.3*1, A^ Ofl o] El 7} 

^-AHl^ c-flolE^ °$<*\*\] 7l^>JL, CflolEl ^^ofl 71^-^ C-llolEil- ^^*}^r ^-f<Hl^ ^ 

tfl <3<*H1 7l^>Jl ( ULcfl «^^oll 0HB11- rfAl ^^*>^ ^^-o]]^ tflolEi <3<*oll 7l 
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1-3^^ #31:3 1 £:£ 0 ll tfltb <r 

*V #§H Afl^ C-flolE-l* 7]^-^ ^^Ml^r *1 *M*H 7l^>^ £t}. ^ , 

<g«H o^^]tV 71^-^ 7} ^9] C-flolE^l- £^*Rr 3 lr3°l 

^3ES1 ^ofl tfl-g-g. 7 lS-^o> *>cf . ^ol^s.^ sVq-5^5L ^^5]^ 

Itfl c§<*o\) tb #3^1 3H37> Cj-Al ^-f Sfl^ «H *| 

<69> ^ ^ ^ ^7l» t^W. ^r, Htfl ^^oil 

57floi «.^oi i#s|<H 5tl2.^, ^ 5711 13^ -§-^1 ^711- ^ 5Ui=f. 

<70> £ ^ofl 41. StflAHJ- «ii H 4a^- £ 4b* ^tb^. S. 4a<Hl 

£ X|t£ «}<2}. ^ol, ^3^-3 0«l^r #31-3 3«H1 *r31:3 3«i^ #31:3 6^ofl 

o^^.-^ ^1:3 0«H 71^ 3H3^ iL^S]^ ^31" 3 0^ £3 H 

Cfl <3^£) 1-3 #31-3 n-s 71^-51 Jl ZL ^ofl €-7fl*>fe A> 

A o v Efloi^-ofl ^31-3 3«i°11 7}^& ellolE^ ^^01 .a^sq^ ^31- 3 3^£| 

tfl^ i^^oj tb #3, ^ #31-3 n-S+1^^1 71^-51^1 ZL ^S.7V Apj- cg^oll ^ 
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<71> Ol^ofl, JEtfl ^ofl <H*1*>J1 feSj 1-^ 0«1 HWEHl A 

^3^, £ 4b^l 3£Al^ w}^ ^o) i ^fg] 0«i^ ifl-g-^; cflolEi <=§<^ 3 

<72> -& ^-^ofl jncfl a>aJ- w o v ^* ^ A K V 3Hl-(500)^ £ 5# ^-S^H ^ 

jl $X*\ «fl^ A Hb v ^il^ -1°1 ^1 ji, 31 °1 3 1- 7>^1jl 91°-^ *fl^ 

¥ -1°14. 

<73> ^ofl irfS. JUtfl ApJ- ifjog-g- ^t!" 4^ «-o} 73^1 <^ofl» £ 6a^- 51 

wV<4 z>ol ^7l ^Hflo]]^ -g-el 1-^ l«i^ *M*H ^ ^)°}^°} r-flojB] 

*H ^oj^oH 71^-^Cl-. ZLE^JI, £ 6b^l £A]t!: ^^2) C-flolEi di7l ^ 

3)*H #3 1«H A}Aj- Eflo]^ 71^ C) o]^ 2\)o}*)7} ^l D -i V ^Ml" 

-I- #El 1-3^ 2«H 7l^>Jl ^ l«}-& ^7l^ ^711- ^t^. 

<74> ^- ^ofl Hj-s. -^cfl A>A o V o. ol-g-*V ^7) S. 7-1- ^2:*>^ ^^W. 
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<75> fee) gej n *)6\] cfl^: *flS-B} $7] 7} A^£]^(S710), <^ <^H1 ^fl^Rr A> 

Aj- Eflol^-ofl fee) ^ ^jr n ol ^fl^fe*)!- ^^tb^-(S720). 4^ ^ol^-ofl fe^ ^ £ 
" 2L no) ^^fl^(S730) iUcfl <$<%2\ sfl^ ^ 7l# ^^^Z1(S740) , a}^ Eflol^-ofl 

fesll:^ n oj ^7fl^l ^o.^ c-floltl <3<*£>1 ^ ^o_jg.«-Ei %]7)^t 

(S750). 

<76> .g. Mj-^ofl re)-s. ^ 7)^4: ^1 ^-i- £ 8^- -g^th 

<7?> fee) n »H cH*l #eflAl uflse] ^7)7} A^5l^(S810), ^ <8*H1 ^fl*Rr 

# Efl ol fee) ^ n<4 €^l]*Rr*l« ^W(S820). 4^ ^Ml^l 
no] #7fl^(S830), c-jjolE^ ^ #BflA] ^7)m- ^WJ1(S840), JiLtfl 

fe t^o)^ efl^ ^7fl*}*l °^o £i A}^- Efloj^-^A^ fe^ l-^ n# ^MIW 

(S850). AH)" ^l^m^l fe^ ^ »}JL n°l €^ll*W JEcfl o§<*|^ A}-g-5qxl gJrfe oj 

M.^6\) ^EflAl ^711- ^^S>J1(S860), A>^> Eflol^-ofl feel *1Jl n^T 7)^^ 

(S870) . 

<78> * #EflAl D)lS.el£l n>S.£ ^^Sf H o Vl 3 * 

<79> ^. ^i^ofl u>2.£ «j-^^r, S-fe #5fl^l ^2.^ C-fl o) A]~g- 

Sl7l Al^V nfl«-e|o) nj-S-Hl- v\}3.^} -fi-*l *ffe ?H <>}u|el- A^^o] 71^*1 ^ ^ 

^ ^71^ £.7} Sl^ -^1*}^ P>S.£ ^t^. A]^Efl 71^^ 

^71^ ^7l7> ^ Al^f 7l§^.S. n7fl^ ^r^ofl tfl^ ^7l^ 5]^ 

1- ^ ^S-Bl(RAM)^ sliBS -fMW. oi^ ^ n>2.£ ^^sf el^H^l f-^-s) 

^ $a*l QSr -fre) £^ nj-S-Hl- 0^.5. ^tt^ . . ^ °flS. , SLRU( Segmented Least 

Recently Used) EjiHf ^-g-* ^ 
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<8i> n «H cfl^r l-eflA] pfls.^ i^7> _9_^5q^(S901) sfl^ #3 1-^ n<^l cflsfl 

(S903) . 

<82> 3^44, n °l ^fl^M ^-f^l^(S904) s^B^l ^"^^JL 

(S905), n^l *}515L w« 1 ^7>*m r^^-(S906) 
<83> n°l €^fl*}^r ^^-°11^(S904) v}5.S. w# 1 ^7>a] 7l J1(S907) , w7]- <g^l 

^liicf 3-^11- ^^*m-(S908). 
<84> S908S] w7> <g ^liU} H*l f^^l-Jl, W 7> <y Tll^liLt} 313 n >S.£ 

^§3* 5a *1 nW-g-f^ #^1:^ m^- ^*1^(S909). 

<85> nlAf-g-^o] m °l ^7fl^>^(S910) #3 #3 m^r ^7] *>J1(S913) , ^}-g-#°J # 

3^ m ol ^o.^, n>H.£ ^§3)- E^H<Hl ^-3^ Xl^l ^ 

5L ^^^JL(S911), m^l dlolEi-i- n^l ^~§-(S912), S913^-S *I*8SM m^r 

<86> zlsJJIlH , v\s.s. ^^s\- el^H^l ^-^^0914), v\2-5. w'-fr IS 7l^-s} 

J2(S915), ^*lt}(S916). 

<87> Ol^ £ol , -§-e] -g.^ P>2.£7> ^T^-fr i£3H>H *1 Aj-g-^o] #^oll ^711- I^TlM-, 

S., 3}*H ^J±» 7l^^cHo> *Vcf. ttJ-SH, A}^- cgctfo} ^ Sflol^ofl 
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<H, H 12°fl w>^- <8^3 3" *M*lfe €*^l°l-i-(1210)3|- ScflA> 

# 1220)^1: iW, ^^^^M^lfe S^fe lr^°fl 3 A* 7>^t^. 

*<H, ^l^-g-^°J #H^#^ 7 ol ^7]]^ ^^-2) £ 10a^ £ 10b» ^"2: 

«H ^^W. £ 10aS+ £ lOb^l w>^- v}3-5. 3g§2|- 5]iEr ^B^l zJo] 

7> 4^1 3*. ^7]^ ±.7\7\ 47fl^ E]±Ht -fr*l« <r 

£ 10a°fl £°1 #S^r^ 3-6^ a}-§-^o"|:h , 7-12^ *1 

A>-g-^o]^ ( BHofl d>h.5. 3g^- b]^H<H1^ #^#&| 3-6^1 cfltt °>S-£7> 7l^-sq<H 

Satf. ZL^JL, v\3.^9\ "93fl*l7> 10<?1 ^-M, #3 1-3 5<fl ^ #713 £l7\ &.%o] &o. 

#e) 5^ ^fl-g-g- ^M^ji, <g?fl*l# ^HKr^l 1-^ 5^ 4£Ir H°l 
£|<H iM-^. neizs, £ i(M £a]^ «>sq- Q6\ t n]A>-g-^oi 7^ <^ 

ZL^Jl, 7^3 ^7H ^7i^r ol=<>|^o.a Si IS. 7)^^. °] nfl , 

nlAf-g-^o] # e)#^oi ^-f^ £ iia<4 £ lib* #2:^ 

^^^vcj-. £ na«2f 5L llb^l w><4 ^-ol p>2.S e^e- ^aeo] zjo^V 4 

<U ^-f, ^71^ ^7} 1-^)1-^ 47fl^ 1-^^ 2]ae|. 0.^1^- ^ 014. £ 

lla°fl 5=a1€ ^o} > #e)l;^3-127> x>-g-^olji l-s^l-^ 3-6^11 tfl 

A^O] ol^ ^jjLofl #S^1-^ 5^ ufl-g-^ ^7^>J1 ^a>^01 pj. 
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no] £M <a 31*1-1- iM-***. s. iib<Hl «>^- -Mlr^*^ 

Jl, 7^ C-fl ol 1- ^7]^. ZL^i, n>2.i£ 5g§5|. 5]iH^ «}JL 7^r S 

<90> £ 10a ^H*l 51 lib* A 4^^ ^HH^r &7}2) ±?\7\ SL^r 1-^-1: 2]iE°H 7) 

^VS^l^, °H1 ^sq^r ^ o>M*l, ^71^ 4i7]7> 1-^1:^ ^ ^* 

<91> * §EflX| nflSLEl A]^Eflo] #&|^Ei ^ * 

<92> i£t*Hl rq.^ l-HflA] DflS.El Sj-Oj Aj^eflo] ^ ^s. c 13a <4 £ 13bl: ^S^H ^ 

<93> £ 13a^l ^ *l^(1300)£r -t-H 1:^(1310), FAT(1320), FAT c|^H 7fl3 

(1330), -^H 1340), 3^(1350)^- i^ 1 ^. 

<94> «-H #^(1310)^: 0*1 #£i^B^ 0«i o^^^, ^-Z]+H]9] 3.7} Q 7fl 

^, #e^E^ ^Bl-o) 7fl ^ > FAT o) A ] 2]- *3}e| #Jl<4 3.71, FAT c]^a a]^- #e^Ei 

^52}- H7l, -f-Jl t^SE}^ Al^]- #E^Ei wl^^l cfltl: 3jJ±# 7>*1 Jl £>4- 
<95> FAT(1320)^r A #e^eH tfl-g-^Kr <3BE|-I- 7>^t}. S.^ Z\3f°\] Jf 

e #eiiEK0^i #ei^Ei)^E^ ^££1(6^ #e)^e1H sfl^Kr 0*1-6*1 <^HE|^ 
0J5-5L, M-^^l ^Belr S-^f OxFFFFS. 3,7^7} . FAT <fflBEl^ OxFFFF 9j ^-M 

^ *fi# #ei^Ei7> 5]^^, OxFFFF 7]- o>ia ^-^l^r A>-g-^<y^ ^nl^lcf. 

yj- oflB&M^ Sfl^ j^o) ^ #E^E]7> ^ ^1 #E^E| #3: 7} 71^-^^. 
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<96> FAT c]ia 71] ^(1330)^r FAT^l vfl-8"£ ^ 512 w>°lH 3.715. 7]^-^ «^ 

, ^ej^-cf. FAT ♦ nfl^l-tq- FAT 7fl31- ^ FAT ^7} ^^^^ 

FAT 7fl4=MH FAT!- FAT t^H 7fl4=H FAT ^"^HH FAT* ^t!: 

<97> ^ajSBl7l- ^l-^^l^ ^f-B. ^3jSBKl340)2l 71^-^O.S. "."^ " . . "-g; ^ ?1 

27fl^ ^sit}. tq^SE) ofle^ 7>^7l^ , FAT_*fl<>] 

7fAlol ^^>51<H ^ ^^^4. Z151J1, ^7H1 "."^ 3.71 ^ = ^r 

2B ii^M!, o]^ zl r^SEHl ^7fl^ sf^om- u^JjjsLe^ 7H^1- M-El-^cf. "..» 
■^S.^. JfS. t^£e)» 7l-Sl7l^ %V-=- O.^ , JfLE ^J^o} ^4- S-^l ^Al^- 7>^^14. 
<98> cl?3l£Slofl 1"°1 ^ °1#^1 3|-^ol ^E^, t^^El ^B^H "^^ 1"# 

3tt IN-i- ^^«>Jl, FAT_^l<a ^ = ^ s^l 7-1 91^ ^«i*11 «1317} 71^- si 

v\, 3.7) ^S.^ ^€ 7fl^7l- 71^=14. nelJl, FAT^r "5}-^ l"°fl 

#s]iBl a]-^^>£^- ^r^W. 

<99> c^H- l-oi, s. 13a<Hl £Al*V w>sq. ^-o] ; #&l>iEi 7«i, 8«i , 9>2H 1°1 7l^-S] 

^ ^-f«fl^ ( ^SeM 4^ 1°11 tfl^: ^^n., FAT^l^^m ^ 1^ ^*fl 

#ei^Ei wi^o] 7°1 71^-^cf. zlsIzl, FAT ^<^HH , 7«1 ^BEHl^b i<q # 

5-i^Ei 8°1 71^-5) JL, 8^ 'fflB.EHfe S%<£ 1^ ^1^1 ^ #&l^Bl 97> 71^-SM, 

9«i ^BEHm 1^1 M-4^71 ^*fl 0*1 71^-^cf. oisq- ^-o] , fat ^ <aHE| 

7} ^ifl^JlS. sfl^- sj-^o} cfo. ^e^E^ 7>X1^L £l O.T^, olsj- ^ol <^ifl2l<y ^HEl 

7> FAT.^l^l^- °11- 4. 
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<100> l»o^ ^-g-o] v*7$S\±r 7)^°] #B^Bio]l ^-g-g; 71^-^1 Afl 

o) 7] ^o) QsLS\vl FAT<^^^1 #e^Ei ^oioflA-^ 71^ #e^B-l «iJr.& ^M1*}ZL Afl 5.°- 

<101> oijl- s-o^ S 13b ofl ^Xtffc w}S>}- ^-ol, sj-o^ ^ -wj^fl #e ^E^ ^*Hfr 

^-f , ^ 151 ^^fl #e^E^ vfl-g-i- xfls.^- #e^e| lo^ofl 71^-^cf. FAT <3 

<^HH 15} ^^fl 7«i <aBEHl^r ^ 1^ 10 

1- 71^-^Jl, 10«1 ^BSHtt 4^ 1^] Afl^i^| #E^Ei «iJr<y 9# 71^-^JI, 9«i <3BBH 
^ A<U 1^1 f^S* M-^71 0* 71^-W. nElJl, 8^ <amE^m 8*1 #e^Ei7V A> 

-§-s)*l ^S-S. FF# 7l^-tb4. 

<102> oj<2|- #E^E^ JH^fl ^<HH FAT ^5] PflE} cfl E^ 7l^& «Vj= A] 

#sflA] ^ Tfl^oi ^7>ai ^7l5L ^*8^tK Afl S ^ #ei^oll c-HoiE-11- 7] 

^*}# 5L^ iLff-7> ^*>£ 7l^5| #ei^Ei ^l<y# -f-^fl 7l^^ in] o] Ei il^J-slJi, Aflj^g- 
FAT_^ll 91 °] FAT^l 71^*1 ^ ^7} ^H)^ *fl3.£ 3HEi7} ^7.fl*}7fl €<=K ^ , ^-5J t-fl 
o]b\9] 71^-^ wl^7>^ *7}£. ^r^W. -2-^ 1HW c^JMM- FAT5| ^7} 

2i^}*} dHEl^ 1:^^1-71 ^^-ol4. rc}-EM , ^ 

31 ^l-§-^ Al^^e^ ^jL^o] -B-xjs]^ til^^H ^*>fe ^3 

<103> ^ofl tt)-^ l-S^Ei J2*fl aJ-^-l- oj^-t!: 4^51 ^-^1 ^ ^AJ-I- £ 141- ^-S^-^ 
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<104> s\.c£o]) ^7}7\ &.*3S)±± ^-f (S1410) XftS-Z vfl-g-^- ^^Rr $L^^, ^ *] 

- i^£r Afl^-g: #ei^Bi Cnewl- §^}JI(S1420), ^ HH^l Cnew«fl «1€ 

*H ^7l# ^*3*H 7l^-?Vrf(S1430). nslzi, #s]^Bl Cnewl- FAT^ ^^lofl ^ 
7>H 2:71-1- «^«8*H ^7>^(S1440) . 

<105> sf^ofl ^y] 7 \ ^-f(S1410) 71^ ifl-g-^- 7SAl5>^ 27l7> JGL^S^, 4 

<^ a]>!^o. 7l ^oj f^A E ] Cold^ tJ£Sl Afls.^- fe^El Cnewl- ^^*>J1(S1450) , ^xj 
£ sf<^ c-flolE-l* #&|iEi Cnewofl «1€*>3 2711- 7ls-*Vt}-(S1460) . ^3., 7l$ 

si #e^Bl Cold^l £|*H1 #e^Bl Cnew7l- ^^1^- FAT^l #3^3 *fl<?l# €*>3 2.7] 1- 
-r^*i=KS1470). 
Ml 

<106> H ^ ^-O. ^-EflA] ^ Tflf^ me)] A}Aj- Bj-^ofl S)S>^, l^A) TJjjS. 

Si Ap£ofl ^^.^ pfls.s1 .S-^-fM *J--£.S.S ^Hfl^l v\)5.£\£\ -g-^-i: ^ 

^^1 #SflAl ofl Sell- ^ A >*W &^5i 1-^1 A>#ofl ^* <T Al^Efl 

7l*Al^ ^Al^ ^ o^rf. 
<io?> sfV, ^^^i ^eflAi niis-Bl 4££ ^sj- «J-»H1 ^1^, l-efl>M ^lael^l SL^ £ 
ajs] p>ssi- ^el*>^ ?H o>q ^-ei7> -g-o] ^ji, v}5.5. el^Hl- *UlbH 7l 

^-SRr ^ol o>u)el- M 7l^5}£S #2flAl *\]5L£\2) *r 5^. 

<108> 5E*V, ^^o) S-EflAl DflS.Bl S)-<^ Al^Eflc) ^Sl^.E-1 HL^l ^^l ^ ^1^ 3] o| 

E]7} o>v1 ^ Mj^Jf 4^7} MA^: t-fl ol » 7l^Kr ^-^Tr B^^H 
3313-2-S Aj^g- ^Aj-Al^ ^ flt^ 
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5^ ^#41 ^*fl^°> W. 
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5 1] 

#sflAi ^el #sl »^°\] 

q}o)B\ ^ ^<H1 7l^-€ ^^o] iL^^r ^4- ^-§-* ilcfl <3<*jofl 

7]^f>}3L, #7l JEcfl <3<^H1 71^-^ ^}o]B\ A}# ^it A># ^ ^ °fl ^^Kr #31 <4 

#7l iUcfl <g«H 71^-^ cflolEi 1;^^ &%o) £.^5]^ ^ vfl-g-* #71 

E-) #71 JUcfl ^^ofl ^S.^ cflolE^ A># ^iL# #71 A}# <^ ofl ^ 

#^Kr It^b ^efl^l ^IS.b1 ^3 

2] 

#71 A># ^Ji^r #71 cflolE^ 1-3^ ^Ell-^^J:^, #EflAl pflS-El ^ ^ . 
3] 

#7l C^olEi #3}^ vfl-g-* JUcfl ^^oll 7l^5fe ^-f^l^ ^€ ^-g-^- Htfl 

cgo^ olo)o) ^-^oll 71^-^, l-Hfl^l ^2.El ^;E| ^ 

1 3^ 4] 
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#7] C-flolEl M-2)o) vfl-g-^ *\)om M.^6\) 7}3~*}±r 3 -f *fl-8--§: #7l Cfl 

ojEi g^g] fe^l-^^ tfl-§-*Rr c-fME] cgc*^ 7l^>^ #2flA] oflasl #3 «j- 

5] 

JEcfl <£<*H] CflolB] ^^.ol 71^51^ C-flo]E| <^«4, tiHEi <§; 

ofl 71^-^ cflolE) ^^9] ifl-g-ol 71^-5]^ Stfl <%<q3>\-, ^7l JEtfl cg^ofl 

E] A>aJ- ^^.1- 7}7)±r 5L^Br #2flAl ^71 ^^1, 

#2flAl pfljiLEHl cflolEi ^71 iL^-g- ^Aj^ 

^7} A}Aj- ^1-71 ^7} t^O]B\ 3^*Hr 

^Afl ^ #7) M 7 ] cflolB| -g-^Hl tfl$ A>Aj- ^17} ^O.^ , Aj- 7 ] Stfl ^ 

ofl ^71 .2.^ CflolB] 2:JI, -8-71 ^ ^ ofl C-fl o] E^ ^-^H tfl^j- A>Aj- ^ 

iL» 7l^>^ ^1^, 

^Afl ^ ^. 7 1 cflolE] 1-^6)1 tfl^ ^^-7]- 5tl^, A o V 7l ^71 

CflojE^ 1;^* ^"71 C-flolE-l ^o^j ^JL, s&7] A}Aj- ^ 04^ 2^fl^ S&7] $±7} £L%& ^1 °1 
B] #§H1 A}Aj- cJ-Tfl-g. i^>^, #2flAl ^IS.^ ^71 

6] 

201 71^^ dlolE-1 vfl-g-ol 7}^Z\^ C-flolE-1 <^^2}-; 31°^ <^ 

ofl 71^-^ cflo]E^ 1-^^] vfl-g-o] 7l^-£)^ illtfl ^71 iHtfl ^^<H1 5L^-€ eflol 

^^2) A># 7Hb A>Aj- cgo^ i^-^ pflSE| gl7l #^0.5*1, 
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#7] A># <#7] £M HHEi Apj- ^ 3^i§Hf #31 

^AB ^4 ^- 7 1 o1 7] ^JolB] Ir^^l Cfltb ^^L7> ^"71 dlo}Ei <3<* 

JlJL^-Ei ^71 §l7l Jl^€ DflolBl Ir^-i- fclfe ^^2}, 

^4 ^-71 81 71 ^€ CiHEi A>^- ^^.7V ^O.^, ^-71 ^71 JiEtfl 

<3<3 i^f^ ^7} %]7) SL^& cflo]E-l ^7fl# 5L^Kr, #SflA] »llS-^ &7] 

7] 

#SJM nflS.E]ofl o^A^, 

IHl ^^ofl 7l^ ^)o]B\ A^Sl^ C-flolE^l l;^ol 

^ ^1 °1 3 

# 7 ] 3HEi 7]^-^ C-flolE] J^S^ ^-f ^£ 3 1"^ 0 1 

^, ^71 CiHEi l-^o] cflolE^I ^«<H1 71^1 ^7] tf) °] B~| #3*3 AV^S^ 

AR> ^^-i- S.^}^ ^HflAl ^51^. 
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8] 

^7} nflolEi cg«, ^71 jffitfl -S-71 Ap£ <3^H1 ^rtb ^iL* nj-^Ei ^ej 

A oM nfloiEi <^<*H ^fl*}^ t-flojEi #e] 1-^. ^sfe feel #3 ^tflU 
10] 

*U 4^ Bflol^-^ ^-£|<i| ^ X 3flol^<Hl 71^-51 ZI, #7l ^11A>^V Eflo]^ ^_g.o] 

^7\ n°}7\7\ S.^- 71^-51^ A n A>^V *fl2 1 ^H^H 
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